Daunorubicin- and Ara-C-induced interphasic apoptosis of human type II leukemia cells is caspase-8-independent.
Drug-induced interphasic apoptosis in human leukemia cells is mediated through intracellular signaling pathways, of which the most proximal (initiating) event remains unclear. Indeed, both early ceramide generation and procaspase-8 cleavage have been individually identified as the initial apoptotic signaling events which precede the mitochondrial control of the apoptotic execution phase in Type II cells. In order to evaluate whether or not procaspase-8 cleavage is requisite for initial ceramide generation and rapid interphasic apoptosis, we investigated the chronological ordering of early ceramide generation and caspase-8 cleavage induced by daunorubicin (DNR) and 1-beta-D-arabinofuranosylcytosine (Ara-C) in U937 cells. We further evaluated the impact of these two drugs on initial ceramide generation and apoptosis in wild-type Jurkat cells and Jurkat clones mutated for caspase-8 and Fas-associated death domain. We show that while both DNR and Ara-C similarly induced early ceramide generation (within 5-20 min) and interphasic apoptosis in all cell models, caspase-8 cleavage was only observed farther downstream (4.5 h) and only in DNR-treated cells. Furthermore, neither DNR or Ara-C induced caspase-8 activation. These results demonstrate that caspase-8 cleavage is not requisite for the drug-induced activation of the ceramide-mediated interphasic apoptotic pathway in human Type II leukemic cells.